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ABSTRACT : PROBLEM TO BE SOLVED: To perform recording at very high density and high write 
speed, to reduce the abrasions of a recording medium and a probe and to enhance 
durability by making the upper-most surface of an information recording medium a 
diamond thin film or a diamond like carbon thin film and using an AFM technology. 

SOLUTION: A conductive probe 2 is provided at the top end of a cantilever 1 to be 
brought into contact with the surface of a recording medium 6 which is constituted by 
providing an amorphous semiconductor thin film 4 and a diamond thin film 5 on a 
conductive base 3. In this state, data are recorded by impressing a voltage in between the 
conductive probe 2 and the diamond thin film 5 of the surface of the recording medium 6. 
Consequently, the damage of the recording medium 6 due to the abrasion is remarkably 
improved. Moreover, the abrasion of the probe side is also improved by forming the 
surface or the whole of the conductive probe 2 with diamond or diamond like carbon. 
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(54) INFORMATION RECORDER AND INFORMATION RECORDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform recording at 
very high density and high write speed, to reduce the 
abrasions of a recording medium and a probe and to 
enhance durability by making the upper-most surface 
of an information recording medium a diamond thin 
film or a diamond like carbon thin film and using an 
AFM technology. 

SOLUTION: A conductive probe 2 is provided at the 
top end of a cantilever 1 to be brought into contact 
with the surface of a recording medium 6 which is 
constituted by providing an amorphous 
semiconductor thin film 4 and a diamond thin film 5 
on a conductive base 3. In this state, data are 
recorded by impressing a voltage in between the 

conductive probe 2 and the diamond thin film 5 of the surface of the recording medium 6. 
Consequently, the damage of the recording medium 6 due to the abrasion is remarkably 
improved. Moreover, the abrasion of the probe side is also improved by forming the 
surface or the whole of the conductive probe 2 with diamond or diamond like carbon. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The information recording device which is an information recording device which 
impresses an electrical potential difference between said conductive probes and said record media, 
and records a data bit where the conductive probe prepared in the cantilever point is contacted on a 
record-medium front face, and is characterized by the maximum front face of said record medium 
consisting of a diamond thin film or a diamond-like carbon thin film. 

[Claim 2] The information recording device according to claim 1 characterized by being the 
configuration in which the record medium contained the amorphous semiconductor thin film. 
[Claim 3] The information recording device according to claim 2 characterized by being the 
chalcogenide type ingredient with which the amorphous semiconductor thin film material contains at 
least one kind chosen from sulfur (S), a selenium (Se), and a tellurium (Te). 

[Claim 4] The information recording device according to claim 1 characterized by the contact section 
with the record medium of a conductive probe consisting of diamond or diamond-like carbon. 
[Claim 5] The information recording device according to claim 2 characterized by being the 
conductivity type as the amorphous semiconductor thin film which constitutes a record medium with 
same diamond thin film on the front face of the maximum of a record medium or diamond-like 
carbon thin film. 

[Claim 6] The information recording device according to claim 5 characterized by consisting of 
semi-conductors of the conductivity type as the amorphous semiconductor thin film which 
constitutes a record medium with the same conductive probe. 

[Claim 7] The diamond thin film on the front face of the maximum of a record medium or a 
diamond-like carbon thin film Where the conductive probe prepared in said record-medium front 
face which is the same conductivity type as the amorphous semiconductor thin film which 
constitutes a record medium at the cantilever point is contacted When it is the information record 
approach which impresses an electrical potential difference between said conductive probes and said 
record media, and records a data bit and a conductivity type uses the record medium of P type The 
information record approach characterized by impressing a forward electrical potential difference for 
a negative electrical potential difference at the time of elimination at said conductive probe at the 
time of the writing of a data bit when a negative electrical potential difference is impressed to said 
conductive probe for a forward electrical potential difference at the time of elimination and a 
conductivity type uses the record medium of N type at the time of the writing of a data bit. 
[Claim 8] The diamond thin film on the front face of the maximum of a record medium or a 
diamond-like carbon thin film Where the conductive probe prepared in said record-medium front 
face which is the same conductivity type as the amorphous semiconductor thin film which 
constitutes a record medium at the cantilever point is contacted When it is the information record 
approach which records a data bit and a conductivity type uses the record medium of P type, where it 
impressed the electrical potential difference between said conductive probes and said record media, 
and a negative electrical potential difference is impressed to said conductive probe The over-write 
[ moving said conductive probe relatively along a record-medium front face / a data bit ] by 
impressing a forward electrical potential difference to said conductive probe only at the time of 
writing When a conductivity type uses the record medium of N type, where a forward electrical 
potential difference is impressed to said conductive probe The information record approach 
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characterized by the overwrite [ a data bit ] by impressing a negativ^ffectrical potential difference 
at said conductive probe only at the time of writing while moving said conductive probe relatively 
along said record-medium front face. 

[Claim 9] The diamond thin film on the front face of the maximum of a record medium or a 
diamond-like carbon thin film Where the conductive probe prepared in said record-medium front 
face which is the same conductivity type as the amorphous semiconductor thin film which 
constitutes a record medium at the cantilever point is contacted Where it impressed the electrical 
potential difference between said conductive probes and said record media, and it is the information 
record approach which records a data bit, it wrote in between said conductive probes and said record 
media and the same polar electrical potential difference as the time is impressed The information 
record approach according to claim 7 or 8 characterized by detecting the current which flows 
between said conductive probes and said record media, and reproducing a data bit, moving said 
conductive probe relatively along said record-medium front face. 

[Claim 10] The information record approach according to claim 7 or 8 characterized by being the 
chalcogenide type ingredient with which the amorphous semiconductor thin film material contains at 
least one kind chosen from sulfur (S), a selenium (Se), and a tellurium (Te). 

[Claim 11] The information record approach according to claim 7 or 8 characterized by the contact 
section with the record medium of a conductive probe consisting of diamond or diamond-like 
carbon. 

[Claim 12] The information record approach according to claim 7 or 8 characterized by consisting of 
semi-conductors of the conductivity type as the amorphous semiconductor thin film which 
constitutes a record medium with the same conductive probe. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information record approach using the 
information recording device and it adapting an atomic force microscope ("AFM" call below) 
technique. 
[0002] 

[Description of the Prior Art] As an example of representation of current and the record approach of 
the information put in practical use, four kinds of approaches shown below are mentioned. 
[0003] The magnetization direction of ferromagnetic particles, such as a magnetic tape and a 
magnetic disk, is changed [ 1st ] first. Or the magnetic-recording approach of performing 
informational record and playback by detecting, The optical recording approach of taking up the pit 
formed [ 2nd ] on disks, such as an optical disk, using laser light, Laser light and an external 
magnetic field sire used for the optical MAG film which has [ 3rd ] the magneto-optical effects, such 
as a magnetic Kerr effect and the Faraday effect. Record, It is the phase change record approach of 
controlling the reproduced magneto-optic-recording approach, and the 4th crystal phase and an 
amorphous phase by heat energy of laser light, and detecting the difference in the refractive index 
between them with laser light. 

[0004] Although all of four kinds of above-mentioned record techniques aim at improvement in 
recording density, all have the limitation theoretically about improvement in recording density. For 
example, in order to record using the magnetization condition of a magnetic material in the case of 
the magnetic-recording approach which is the 1st approach, there is a limitation in recording density 
from the balance of micrifying of a magnetic domain, and feeble-izing of a detecting signal. 
Moreover, in the case of the optical recording approach which is the 2nd approach, although the 
diameter of a pit which can be recorded and reproduced is dependent on the diameter of a 
condensing spot of laser light, this diameter of a spot is restricted by the wavelength of laser light. 
Furthermore, in order to record using laser light also about the magneto-optic-recording approach 
and the phase change record approach of being the 3rd and 4th approaches, since it is the same as 
that of the 2nd above-mentioned approach, there is a limitation. 

[0005] In order to solve the technical problem to the above densification of record, the super-high 
density record approach of having applied scan mold probe microscope (henceforth "SPM") 
techniques, such as a scanning tunneling microscope (henceforth "STM") and AFM, is proposed in 
recent years. This records information by producing change in the shape of [ of a record medium ] 
surface type, or giving change to a surface physical property. 

[0006] Change is produced in the shape of [ of a record medium ] surface type by the above- 
mentioned STM, or three kinds of approaches as shown below are proposed as an approach of giving 
change to a surface physical property. It is the electric approach of 1st changing a surface state first 
using the heat energy of a current which impresses an electrical potential difference between the 
electric-field evaporation method which is made generating strong electric field between the 
mechanical processing method which forces a probe on a record medium directly, and the 2nd probe 
and a substrate, is made depositing a probe ingredient on a record-medium front face, or removes the 
matter from a record-medium front face, and the 3rd probe and a record medium, and flows etc. 
Moreover, also in the record approach using AFM, the same proposal as the case of STM is made. 
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[0007] w 
[Problem(s) to be Solved by the Invention] The electric record approach using STM first described 
above is promising at the point which may be able to raise recording density to two or more 1 Tb/in. 
[0008] however, in order to carry out reading appearance and to enlarge a rate, since it is necessary 
to control a probe by high degree of accuracy at a high speed in the writing of a signal, and the 
location separated from the record-medium front face to the order of nm, there are many problems in 
respect of utilization. Moreover, since the probe and the record medium are separated at the time of 
record, it is necessary to impress a comparatively big electrical potential difference, and there is a 
trouble of being easy to damage a probe. Furthermore, since it is contained in the tunnel current by 
which the information on the irregularity of the front face which exists in a record-medium front face 
primarily is detected when detecting tunnel current and reproducing the surface state changed by the 
electric approach, the complicated actuation and the equipment which separate such information are 
needed. 

[0009] On the other hand, although recording density may be able to be raised to two or more 1 
Tb/in also in the electric record approach using AFM and it is promising, since the record medium 
touches the probe, there are a record medium, wear of a probe, and a trouble that a probe will be 
damaged if write-in pulse width is made small and a pulse voltage is made high in order to make 
drawing speed quick. 

[0010] Then, in order that this invention may solve the technical problem in the above-mentioned 
conventional technique, it applies an AFM technique, and drawing speed is quick at super-high 
density, and it aims at offering the information record approach used for the information recording 
device and it wear of a record medium or a probe excelled [ it ] in endurance few. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the information 
recording apparatus of this invention is an information recording apparatus which impresses an 
electrical potential difference between said conductive probes and said record media, and records a 
data bit where the conductive probe prepared in the cantilever point is contacted on a record-medium 
front face, and the maximum front face of said record medium consists of a diamond thin film or a 
diamond-like carbon thin film. 

[0012] Moreover, in the information recording device of this invention, it is desirable that it is the 
configuration in which the record medium contained the amorphous semiconductor thin film. 
[0013] Moreover, it is desirable that it is the chalcogenide type ingredient with which the amorphous 
semiconductor thin film material contains at least one kind chosen from sulfur (S), a selenium (Se), 
and a tellurium (Te). 

[0014] Moreover, it is desirable that the contact section with the record medium of a conductive 
probe consisted of diamond or diamond-like carbon. 

[0015] Moreover, it is desirable that it is the conductivity type as the amorphous semiconductor thin 
film which constitutes a record medium with same diamond thin film on the front face of the 
maximum of a record medium or diamond-like carbon thin film. 

[0016] Furthermore, it is desirable to consist of semi-conductors of the conductivity type as the 
amorphous semiconductor thin film which constitutes a record medium with the same conductive 
probe. 

[0017] The 1st information record approach of this invention next, the diamond thin film on the front 
face of the maximum of a record medium or a diamond-like carbon thin film Where the conductive 
probe prepared in said record-medium front face which is the same conductivity type as the 
amorphous semiconductor thin film which constitutes a record medium at the cantilever point is 
contacted When it is the information record approach which impresses an electrical potential 
difference between said conductive probes and said record media, and records a data bit and a 
conductivity type uses the record medium of P type When a negative electrical potential difference is 
impressed to said conductive probe for a forward electrical potential difference at the time of 
elimination and a conductivity type uses the record medium of N type at the time of the writing of a 
data bit, it is characterized by impressing a forward electrical potential difference for a negative 
electrical potential difference at said conductive probe at the time of elimination at the time of the 
writing of a data bit. 
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[0018] Moreover, the 2nd" configuration of the information record approach concerning this 
invention The diamond thin film on the front face of the maximum of a record medium or a 
diamond-like carbon thin film Where the conductive probe prepared in said record-medium front 
face which is the same conductivity type as the amorphous semiconductor thin film which 
constitutes a record medium at the cantilever point is contacted When it is the information record 
approach which records a data bit and a conductivity type uses the record medium of P type, where it 
impressed the electrical potential difference between said conductive probes and said record media, 
and a negative electrical potential difference is impressed to said conductive probe The over-write 
[ moving said conductive probe relatively along a record-medium front face / a data bit ] by 
impressing a forward electrical potential difference to said conductive probe only at the time of 
writing When a conductivity type uses the record medium of N type, where a forward electrical 
potential difference is impressed to said conductive probe It is characterized by the over-write [ a 
data bit ] by impressing a negative electrical potential difference at said conductive probe only at the 
time of writing, moving said conductive probe relatively along said record-medium front face. 
[0019] Moreover, it sets in the 1st and 2nd configuration of the information record approach of this 
invention. The diamond thin film on the front face of the maximum of a record medium or a 
diamond-like carbon thin film Where the conductive probe prepared in said record-medium front 
face which is the same conductivity type as the amorphous semiconductor thin film which 
constitutes a record medium at the cantilever point is contacted Where it impressed the electrical 
potential difference between said conductive probes and said record media, and it is the information 
record approach which records a data bit, it wrote in between said conductive probes and said record 
media and the same polar electrical potential difference as the time is impressed It is desirable to 
detect the current which flows between said conductive probes and said record media, and to 
reproduce a data bit, moving said conductive probe relatively along said record-medium front face. 
[0020] Moreover, it is desirable that it is the chalcogenide type ingredient with which the amorphous 
semiconductor thin film material contains at least one kind chosen from sulfur (S), a selenium (Se), 
and a tellurium (Te). 

[0021] Moreover, it is desirable that the contact section with the record medium of a conductive 
probe consisted of diamond or diamond-like carbon. 

[0022] Furthermore, it is desirable to consist of semi-conductors of the conductivity type as the 
amorphous semiconductor thin film which constitutes a record medium with the same conductive 
probe. 
[0023] 

[Embodiment of the Invention] 

(Gestalt 1 of operation) The information recording device and the information record approach in a 
gestalt 1 of operation of this invention are explained hereafter, referring to a drawing. 
[0024] Drawing 1 is the sectional view showing the outline of the information recording device in 
the gestalt 1 of this invention operation. It is in the condition of having contacted the conductive 
probe 2 prepared in the point of a cantilever 1 on the front face of the record medium 6 which 
consists of an amorphous semiconductor thin film 4 formed on the conductive base 3, and a diamond 
thin film 5, and an electrical potential difference is impressed between said conductive probes 2 and 
said record media 6, and a data bit is recorded. 

[0025] Below, it divides into a record medium and an information recording device, and the gestalt 
of this operation is explained. GeSb2 Te4 of an amorphous condition with a thickness of 20nm 
which the conductive base 3 (for example, formed from Au etc.) is formed on the disc 7 (for 
example, formed from aluminum etc.), and is an amorphous semiconductor ingredient on the 
conductive base 3 further as shown in drawing 1 although it is about a record medium first The thin 
film 4 and the diamond thin film 5 with a thickness of 10am are formed. And the record medium 6 
(103-ohmcm) is formed with the conductive base 3, the above-mentioned amorphous semiconductor 
ingredient 4, and the above-mentioned diamond thin film 5. 

[0026] On the other hand, although it is about an information recording apparatus, the cantilever 1 
which countered the record medium 6 and has been arranged is produced with Si thin film etc., in 
order to ease an impact, when the conductive probe 2 collides with the recording surface of a record 
medium 6 during record or playback. Moreover, the conductive probe 2 is really formed in cantilever 
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1 point by processing, an^n order to raise conductivity, it is covered with the golden thin film with 
a thickness of lOOnm. The above-mentioned cantilever 1 is attached in the direction of X, the 
direction of Y, and the Z direction at the actuator 8 in which precision actuation is possible, and, 
thereby, can move the conductive probe 2 in the precision of 0.1 nm or less along the front face of a 
record medium 6. Moreover, it has the composition of impressing an electrical potential difference 
between the conductive probe 2 and a record medium 6, with the direct-current- voltage power source 
9, the pulse- voltage power source 10, and the electrical-potential-difference adder 1 1 adding these 
electrical potential differences. In addition, the 1-M omega protective resistance 12 and the current 
amplifier 13 for detecting the current which flows the conductive probe 2 are connected to these 
circuits. 

[0027] Next, below, record of the information in the gestalt of this operation and the playback 
approach are explained, referring to drawing 1 . 

[0028] The conductive probe 2 moves by rotating a disc 7 by relative-velocity 2 mm/sec in a record- 
medium 6 front-face top, being controlled to contact the front face of a record medium 6 by the small 
force with an actuator 8. When the pulse voltage of +4V- 1 Omicrosec was generated and the electrical 
potential difference was impressed to the conductive probe 2 according to the pulse-voltage power 
source 10 at the flash which arrived at the location which the conductive probe 2 should record, 
resistance fell (10-ohmcm) and, as for the part 14 which impressed the pulse voltage among record 
media 6, this was recorded as a data bit. The energy band structure on the front face of a medium 
changes, and the reason resistance changes as mentioned above is considered for a current to become 
easy to flow as a result. 

[0029] The playback approach of the recorded information is explained shortly. Since resistance is 
[ resistance ] low unlike the non-Records Department, the Records Department can read the 
information recorded by reading this resistance value change as a current value change. The direct 
current voltage of +1V was impressed to the conductive probe 2 according to the power source 9, 
and specifically, record-medium 6 front face was scanned by rotating a disc 7 by relative-velocity 2 
mm/sec, making the front face of a record medium 6 contact. At this time, the recorded data bit was 
able to be read by detecting the current which flows a probe 2 through a current amplifier 13. 
However, the playback electrical potential difference at the time of this playback needs to be the 
magnitude of extent from which a record medium does not start a change in resistance. In the case of 
the gestalt of this operation, the threshold of the electrical potential difference (possible electrical 
potential difference of in other words giving change to the resistance of a record medium) which can 
be written in was +3 V. Therefore, it is necessary to read information by impressing the electrical 
potential difference not more than it. The magnitude of the Records Department 14 reproduced by 
this approach was a circle whose diameter is about 20nm (in addition, the radius of curvature at the 
head of a probe is about lOOnm). In the case of magnitude with a record bit of this level, it is 1 
Tbit/in2. It is possible enough to record the information on extent. Moreover, it depends for the 
magnitude of this record bit on the touch area of the conductive probe 2 and a record medium 6. 
Therefore, further densification can be attained by using a conductive probe with small head radius 
of curvature. 

[0030] Next, below, the elimination approach of the recorded information is explained. It moves 
onto the data bit which had the conductive probe 2 recorded like the time of the above-mentioned 
record, and where the conductive probe 2 is contacted to a record medium 6, if the pulse voltage of - 
2V-1 Omicrosec is impressed, the resistance of the Records Department increases and a data bit can 
be eliminated as return and a result to the resistance before record. 

[0031] At the time of above-mentioned record, playback, and elimination, since the conductive probe 
2 always touches record-medium 6 front face, wear of record-medium 6 front face poses a problem. 
However, as shown in the gestalt of this operation, the breakage on the record medium by wear has 
improved greatly by forming the diamond thin film 5 in record-medium 6 front face. GeSb2 Te4 of 
an amorphous condition The force dependency of the amount of wear when not preparing with the 
case where the diamond thin film 5 is formed in thin film 4 front face is shown in drawing 2 . When 
the force which requires an axis of abscissa between conductive probe-record media, and an axis of 
ordinate carry out the both- way scan of the record-medium front face for a conductive probe 10 
times by the force, the depth from which the record medium was deleted is expressed. When a 
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diamond thin film did noHiave a continuous line, it is the case where abroken line prepares a 
diamond thin film, and it was checked that the amount of wear decreases greatly with a diamond thin 
film. 

[0032] In addition, even if it used diamond-like carbon instead of the diamond thin film, the almost 
same effectiveness was acquired. 

[0033] Moreover, although what carried out Au vacuum evaporationo was used for the conductive 
probe with the gestalt of this operation, if the probe which covered the front face with a diamond or 
diamond-like carbon, or the probe which formed the whole with a diamond or diamond-like carbon 
was used, the wear by the side of a probe is also improvable. 

[0034] Furthermore, the presentation ratio of germanium-Sb-Te used as an amorphous 
semiconductor thin film material in the gestalt of this operation is GeSb2 Te4. It is not limited and is 
not limited to GeSbTe as an amorphous semiconductor thin film material. Therefore, it is also 
possible to use a chalcogenide type amorphous semiconductor ingredient including at least one kind 
chosen from S, Se, and Te, for example, GeTe, SiTe, GeTeSn, SbTe, SbSe, SnTe, PbTe, SbSe, BiSe, 
GeSe, and InSbTe, and record, playback, and elimination can be further performed for information 
like the gestalt of this operation described above even if it used amorphous germanium and an 
amorphous silicon. 

[0035] (Gestalt 2 of operation) Fundamentally, the gestalt 2 of operation has the description of being 
the conductivity type as the amorphous semiconductor thin film which constitutes a record medium 
with same diamond thin film on the front face of the maximum of a record medium or diamond- like 
carbon thin film, although the information record regenerative apparatus and configuration in a 
gestalt 1 of the above-mentioned operation are similar. 

[0036] It can be made lower than the case where the applied voltage to the conductive probe needed 
for writing is constituted from the diamond thin film or the different diamond-like carbon thin film, 
and different amorphous semiconductor of a conductivity type, by constituting the diamond thin film 
or diamond-like carbon thin film which constitutes a record medium from a semi-conductor of the 
same conductivity type as an amorphous semiconductor thin film. That is, what is necessary is to 
cover the diamond thin film of P type, or a diamond-like carbon thin film to the amorphous 
semiconductor of P type, and just to cover the diamond thin film of N type, or a diamond-like carbon 
thin film to the amorphous semiconductor of N type. This is considered because the electron to an 
amorphous semiconductor thin film and impregnation of an electron hole came to be performed on a 
lower electrical potential difference by making in agreement the conductivity type of a diamond thin 
film or a diamond-like carbon thin film, and an amorphous material thin film. 

[0037] Next, although it is about the concrete approach at the time of recording information, when a 
conductivity type uses the diamond thin film or diamond-like carbon thin film, and amorphous 
semiconductor of P type, by impressing a negative electrical potential difference to a probe for a 
forward electrical potential difference at the time of elimination, repeatability is better than the case 
where the electrical potential difference of reversed polarity is impressed, respectively, at the time of 
the writing of a data bit, and writing and elimination can be performed by the low battery at it. 
Moreover, when a conductivity type uses the diamond thin film or diamond-like carbon thin film, 
and amorphous semiconductor of N type, by impressing a forward electrical potential difference to a 
conductive probe for a negative electrical potential difference at the time of elimination, repeatability 
is better than the case where the electrical potential difference of reversed polarity is impressed, 
respectively, at the time of the writing of a data bit, and writing and elimination can be performed by 
the low battery at it. As this cause, by using the diamond thin film of P type, or a diamond-like 
carbon thin film, impregnation of an electron hole is performed easily and writing is considered 
because impregnation of an electron is easily performed by the diamond thin film of N type, or the 
diamond-like carbon thin film with the amorphous semiconductor of N type with the amorphous 
semiconductor of P type. 

[0038] Next, although it is about the concrete approach at the time of performing over- writing which 
writes in new information on the already written-in information When a conductivity type uses the 
diamond thin film of P type or a diamond-like carbon thin film, and the amorphous semiconductor of 
P type Moving a probe to a conductive probe relatively along a record-medium front face, where a 
negative electrical potential difference is impressed When a forward electrical potential difference is 
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impressed to a conductive probe and a conductivity type uses the diamond thin film of N type or a 
diamond-like carbon thin film, and the amorphous semiconductor of N type only at the time of 
writing A negative electrical potential difference is impressed to said conductive probe only at the 
time of writing, moving a probe to a conductive probe relatively along a record-medium front face, 
where a forward electrical potential difference is impressed. 

[0039] In addition, read-out (playback) of information is in the condition which wrote in between the 
conductive probe and the record medium and impressed the same polar electrical potential difference 
as the time, and it can be performed by detecting the current which flows to a conductive probe, 
moving a conductive probe relatively along a record-medium front face. 

[0040] Below, suppose that the gestalt of this invention is explained to a detail. As shown in drawing 
1 , the conductive base 3 is formed on the disc 7, and a record medium is GeSb2 Te4 of the 
amorphous condition of P type with a thickness of 20nm on the conductive base 3 further. The thin 
film 4 and the diamond thin film 5 with a thickness of lOnm are formed. The diamond thin film 5 is 
the P type conductivity which carried out the ion implantation of the boron. The electrical potential 
difference impressed to a conductive probe in this record medium was able to eliminate with record 
and the direct current voltage of +0.5V with the pulse voltage of +3V-10microsec at the pulse 
voltage of playback and -1 V-lOmicrosec. 

[0041] If a metal and a conductivity type use the semi-conductors (for example, N type silicon 
carbide, N type germanium, etc.) of N type instead of the P type amorphous semiconductor which 
constitutes a record medium at the time of writing, the threshold of the electrical potential difference 
written in will rise to about +3.5V. Furthermore, it wrote in and the configuration of a bit where the 
repeatability of each actuation fell and was written in also became unstable as compared with the 
case where a P type amorphous semiconductor is used at the time of read-out and elimination. 
[0042] The writing in which the conductivity type of an amorphous semiconductor ingredient was 
excellent on the other hand by using the diamond thin film of N type or a diamond- like carbon thin 
film in N type, for example, N type germanium, N type Si, N type GeSe, etc., read-out, and an 
elimination property are acquired, and it is **. The property which was most excellent in the 
amorphous semiconductor ingredient of P type and the combination of the diamond thin film of P 
type in various combination was acquired. 

[0043] Here, an information recording rate (drawing speed) is explained. What is necessary is just to 
shorten pulse width of the pulse voltage generally impressed, in order to raise an informational 
recording rate. However, a probe will be damaged, if there is the need of enlarging the value of a 
pulse voltage itself and the value of a pulse voltage is made high too much, in order to shorten pulse 
width by one side. In this invention, as described above, by making in agreement the conductivity 
type of the conductivity type of an amorphous semiconductor ingredient, a diamond thin film, or a 
diamond-like carbon thin film Since it becomes possible to reduce the minimum electrical potential 
difference which can perform the electron to an amorphous semiconductor thin film, and 
impregnation of an electron hole, Since the electrical potential difference which records 
fundamentally is small even if it enlarges the value of a pulse voltage, in order to shorten pulse width 
even if, it is not generated but the trouble that a probe is damaged can attain simultaneously 
improvement in the speed of information record, and improvement in the endurance of an 
information recording device as a result. 

[0044] Next, below, over-writing actuation of the recorded information is explained, referring to 
drawing 1 . The direct current voltage of -IV is beforehand impressed to the conductive probe 2 
according to the direct-current-voltage power source 9. If it scans at the rate of 2 mm/sec, contacting 
a probe on the front face of a record medium 6 where a negative electrical potential difference is 
impressed as mentioned above, all the data bits recorded by pulse- voltage impression of +3V- 
lOmicrosec will be eliminated. 

[0045] According to the pulse-voltage power source 10, the conductive probe 2 generates the pulse 
voltage of +4V-10microsec, and impresses the pulse voltage of +3V-10microsec to the conductive 
probe 2 through the electrical-potential-difference adder 1 1 at the flash which arrived at the location 
which should record over- writing information. Resistance falls and, as for the part 14 which 
impressed the pulse voltage among record media 6, this is recorded as a data bit by the above- 
mentioned actuation. If it explains to a detail more, by impression of the pulse voltage of +3 V- 
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lOmicrosec of the abovexthe field currently beforehand recorded in the condition that resistance is 
high ], resistance falls, and the field where resistance was beforehand recorded in the low condition 
will bring a result by which the condition that resistance is low is held, although the condition of a 
record medium does not change with impression of the pulse voltage of +3 V- lOmicrosec. 
[0046] It became possible to perform the so-called over- writing actuation which records the new data 
bit 14 by one conductive probe 2, eliminating the data bit recorded before by the above actuation. 
[0047] Moreover, when the diamond thin film of N type or a diamond-like carbon thin film is used, 
using an N-type semiconductor as an amorphous semiconductor thin film material Eliminating the 
earlier data bit which was made to move the conductive probe 2 to the conductive probe 2, and was 
recorded on it where the direct current voltage of +1 V is impressed A new data bit was recordable by 
generating the pulse voltage of -4V- lOmicrosec, and impressing the pulse voltage of -3 V- lOmicrosec 
to the conductive probe 2 through the electrical-potential-difference adder 1 1 at the flash which 
arrived at the location which the conductive probe 2 should record according to a power source 1 0. 
[0048] When the conductivity types of an amorphous semiconductor, a diamond thin film, or a 
diamond-like carbon thin film differed also in over-writing actuation, it wrote in, and an electrical 
potential difference did not rise and the property which may be inadequate and was excellent was not 
acquired. [ of repeatability ] 

[0049] In addition, in the gestalt of said operation, by constituting a probe ingredient from a semi- 
conductor of the same conductivity type as the amorphous semiconductor thin film which constitutes 
a record medium, the record electrical potential difference could be reduced further and 
improvement in the speed of a recording rate was also possible. The property which was most 
excellent in the amorphous semiconductor ingredient of P type and the combination of the diamond 
probe of P type in various combination was acquired. 
[0050] 

[Effect of the Invention] As explained above, according to the configuration of this invention, it can 
be lost that a record-medium front face receives breakage by wear during a conductive probe scan, 
and an electrical potential difference required for writing or elimination can be reduced. As a result, 
the stability as a super-high density memory apparatus and dependability can be raised. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The configuration sectional view of the information recording device in the gestalt of 
operation of this invention 

[Drawing 2] Drawing showing the force dependency of the amount of wear in the gestalt of 
operation of this invention 
[Description of Notations] 

1 Cantilever 

2 Conductive Probe 

3 Conductive Base 

4 Amorphous Semiconductor Thin Film 

5 Diamond Thin Film 

6 Record Medium 

7 Disc 

8 Actuator 

9 Direct-Current-Voltage Power Source 

10 Pulse-Voltage Power Source 

1 1 Electrical-Potential-Difference Adder 

12 Protective Resistance 

13 Current Amplifier 

14 Recorded Data Bit 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 



1 *>^LW\'- 
7 

8 yo^iL^L—? 

9 S£fc«taE«5®i 

14 1B«^ 




13 12 3 5 



[Drawing 2] 
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[Translation done.] 
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